The need for conservation of fungal diversity has garnered more interest during recent times. Nagaland is a hilly state of north-eastern region in India with varied altitude and agro-climatic conditions. The state is home to a large number of wild fungi including popular edible varieties and has the potential role to improve the rural economy. The present study, concerns with a total number of 141 mushroom species belonging to 80 genera under 44 families of which 52 species are identified to be edible, 10 species as poisonous and the remaining 79 mushrooms are found to be inedible. The rich mushroom wealth of the state is yet untapped so it is high time to study and explore this rich bioresource. This will create avenues for the local people to earn their livelihoods, and also create awareness for conservation and management of this bioresource. The database of wild mushrooms created in this study will help future researchers to make further in-depth study of the potential mushrooms available. Mushrooms are a boon to mankind and should be judiciously exploited for societal benefits across the globe.
Introduction
Conservation of macro-fungi has garnered additional interest during the last two decades (Chang & Miles 2004) . The existence of many fungal species is under threat due to climate change, urbanization, unsystematic exploration and collections, deforestation etc. Fungi are omnipresent, diverse, abundant and ecologically important. Recently, mushroom taxonomic and diversity studies have gained much importance because climate change and habitat destruction has affected the survivability of mushroom species in nature (Bhattacharjee et al. 2015) . As estimated ~70,000 species of fungi out of ~1.5 million fungi in existence are identified of which one third is said to be found in India (Wasser 2002 , Manoharachary et al. 2005 . Though the quantum of this important bioresource is very high, the diversity study is scanty.
The pre-historic collection of edible mushrooms for consumption started by trial and error and continued for a very long time (Atri et al. 1997) . Since the early ages, mushrooms have been regarded around the globe as the most delectable and succulent of foods because of its unique taste and flavor (Chang & Miles 1992) . Therefore, mushrooms have been valued highly as a nutritious food by humans (Manzi et al. 1999) . Besides, mushrooms are considered as ecological indicators and used in reforestation programs (Wongchalee & Pukahute 2012 , Andrew et al. 2013 . Wild mushrooms are seasonal and one of the important non-wood forest products; provide seasonal food to rural people and also alternative source of income during the mushrooming season (Sysouphanthong et al. 2010) . Though the demand for edible and medicinal mushrooms has 63 (Crawshay 1930 , Christensen 1943 , Pegler 1983 , Roy & De 1996 , Das & Sharma 2005 , Das 2009 , Mortimer et al. 2014 , Philips 2006 . Mycokeys at www.mushroomexpert.com and www.mycokey.com were also consulted for identification. The local markets were surveyed during the season of availability to gather information on the wild mushroom varieties sold (Ao et al. 2016) . 
Results
Nagaland has a forest cover of 75.33% of the state's geographical area according to India State of Forest Report, 2017. Due to various anthropogenic factors, forest cover is declining in the state which has exerted severe threat on the survivability of biodiversity. In the present study, wild mushrooms were collected from different areas of Nagaland covering altitudinal range of 150m ASL to 3000m ASL. It was observed that the mushroom populations decreased as the altitudinal range increased. A total number of 141 mushroom species belonging to 80 genera under 44 families -Russulaceae, Hygrophoraceae, Amanitaceae, Polyporaceae, Boletaceae, Agaricaceae, Lyophyllaceae, Auriculariaceae, Dacrymycetaceae, Inocybaceae, Suillaceae, Ganodermataceae, Tricholomataceae, Clavariaceae, Pleurotaceae, Tremellaceae, Omphalotaceae, Hericiaceae, Hymenochaetaceae, Psathyrellaceae, Cortinariaceae, Sclerodermataceae, Hydnangiaceae, Mycenaceae, Strophariaceae, Gomphaceae, Geastraceae, Phallaceae, Pyronemataceae, Leotiaceae, Xylariaceae, Clavicipitaceae, Schizophyllaceae, Nidulariaceae, Sparassidaceae, Physalacriaceae, Exidiaceae, Bulgariaceae, Entolomataceae, Hymenogastraceae, Clavulinaceae, Helvellaceae, Sarcoscyphaceae and Cantharellaceae have been identified correctly in the present study (Table 1, . Out of 141 mushroom species, only 12 species belonged to Ascomycetes class and the remaining mushrooms belonged to Basidiomycetes class. Thus, the field surveys revealed that the mushroom species belonging to Basidiomycetes dominates over Ascomycetes. For identification, morphological observations were carried out as described above and spores were collected through spore prints and observed under microscope. A total of 52 mushroom species were identified as edible, 10 mushrooms were found to be poisonous and the remaining 79 mushrooms were found to be inedible. Schizophyllum commune, Auricularia auricula-judae, A. polytricha, Lactifluus piperatus, Lf. volemus, Sceleroderma citrinum, Termitomyces heimii, Tremella fuciformis, Tricholoma imbricatum, Hygrocybe conica and Agaricus moelleri was found to be the most abundant during the season of occurrence (Ao et al. 2016 & present study) . The collected species were predominantly found to be parasitic, saprophytic and ecto-mycorrhizal in habitat.
Discussion
Though mushrooms were found to grow round the year, but healthy growth was observed during May-October. Mushrooms require specific micro-climatic conditions for its growth and during the present investigation; it was observed that the presence and abundance of mushrooms has decreased over time due to anthropogenic factors and climate change. For the formation of mushroom fruit body, climate plays an important factor and change in the morphology, distribution and abundance of fungi is often linked to climatic changes (Diez et al. 2013) . Thus, mushrooms can be regarded as indicators of ecosystem damage. Macro-fungi are mostly found in the wet season than the dry season. The dry season is mostly dominated by polypore and bracket fungi like Trametes gibbosa, T. versicolor, Pycnoporus cinnabarinus etc; this is due to decreased rainfall and increase in temperature where fleshy macro-fungi are not able to withstand these conditions (Andrew et al. 2013 ). Ao et al. (2016) reported the market status of few wild edible mushroom species in different markets of Nagaland. It was found that mushrooms are mostly sold in fresh as there is no proper post harvest processing and packaging facility available at present. Besides edible species, a good number of species are reported to be medicinally important e.g., Auricularia auricula-judae, A (Chang & Miles 2004 , Wani et al. 2010 , Ao et al. 2016 . Ao & Deb (2019) analyzed the nutritional and antioxidant potential of 10 wild edible mushrooms of Nagaland.
There has been significant progress in mushroom research because of nutritional and medicinal properties. The health benefits of consuming mushrooms and mushroom products have been reported by many workers around the world (Ferreira et al. 2007 ). Mushrooms are taken as functional food and as a source to develop drugs and nutraceuticals as they possess antioxidant, antitumor and antimicrobial properties (Lakhanpal & Rana 2005) . Besides pharmacological properties, mushrooms have become important in human diet due to rich nutritional value, related to high protein and low fat. These wild edible mushrooms are healthy food supplements required to maintain balanced diets as it contains macro as well as micro nutrients and functional minerals. Recently, mushrooms are advocated as a protein supplementary food and also as a low caloric diet food especially for cancer, diabetic and cardiac patients. The State of Food Security and Nutrition in the World (SOFI) has called upon all countries and stakeholders to act together to end hunger and prevent all forms of malnutrition by 2030 as the present scenario is that the number of undernourished people in the world is increasing alarmingly.
In addition to all this, gathering mushrooms from the wild or cultivating and selling gives employment opportunities to the rural people. The spent compost left after mushroom cultivation can also be used as manure. Moreover, thorough explorations of the wild mushrooms are required to study its medicinal properties. The present study revealed that Nagaland is home to a large number of wild mushrooms and proper measures need to be taken for sustainable utilization of this bioresource. To achieve the goal, there is the need to identify the rich mushroom biodiversity of the state which will help in creating strategies for management and conservation as many factors are affecting the survivability of mushrooms in nature. For the prosperity of society at large, wild edible mushrooms need to be domesticated for sustainable and commercial production. 
Agaricaceae
Found with deciduous or coniferous trees, occasional.
Edible NUBOT-TA-AA-95 Agaricus moelleri Wasser
Under sub-tropical semievergreen forests, occasional.
Poisonous NUBOT-TA-AM-59 Agaricus xanthodermus Genev.
Found with deciduous or coniferous trees, meadows or gardens, occasional, vulnerable on Red Data List.
Poisonous NUBOT-TA-AX-140
Coprinus comatus (O.F. Müll.) Pers.
Grows singly or in clusters or lines on lawns, wood pieces or on ground, common.
Edible

NUBOT-TA-CC-74
Lepiota cristata (Bolton) P. Kumm.
Agaricaceae
Found in woods and leaf litter, very common.
Found with conifers, uncommon. Poisonous NUBOT-TA-LF-103 Leucocoprinus birnbaumii (Corda) Singer
Found in tropical areas, uncommon.
Inedible NUBOT-TA-LB-104
Lepiota lilacea
Bres.
Agaricaceae
Found with deciduous and conifers, uncommon.
Poisonous NUBOT-TA-LL-105 Leucocoprinus brebissonii (Godey) Locq.
Found in deciduous woods and flowerpots, occasional. 
Inedible
Inocybaceae
On fallen branches and twigs in semi-evergreen forests, occasional.
Inedible NUBOT-TA-CA-54
Crepidotus luteolus
Sacc.
Inocybaceae
Grows on fallen branches and twigs in semi-evergreen forests, occasional.
Inedible NUBOT-TA-CL-56
Crepidotus mollis (Schaeff.) Staude
In groups or overlapping tiers on fallen branches and tree trunks, common.
Inedible NUBOT-TA-CM-29 71 
Phallaceae
Found singly or scattered associated with rotting wood in gardens and woods, common.
Inedible NUBOT-TA-PI-125
Phallus indusiatus
Vent.
Phallaceae
Grows singly on soil in woods, common.
Unknown NUBOT-TA-PI-84 Bulgaria inquinans (Pers.) Fr.
Bulgariaceae
Found in clusters on fallen trunks like Lithocarpus, uncommon.
Inedible NUBOT-TA-BI-121 72 
Conclusion
The present investigation shows the wild mushroom diversity of Nagaland, India. The database of wild mushrooms created in this study will help future researchers to make further indepth study of the potential mushrooms available. Mushrooms are a boon to mankind and should be judiciously exploited for societal benefits across the globe.
